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Difference between map and photo 


e MAP e PHOTOGRAPH 

eOrthogonal projection. e Central perspective projection 

eUniform scale. e Variable scales. 

e Terrain relief without ehelief displacement in the imag 
distortion (contour | 
lines). 


ФАП objects are represented eOnly objects that are 
also the non visible visible. 


eAn abstract representation @ls a real representation 
of the earth surface, no legend needed. 
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Difference between map and photo 






e MAP Ф PHOTOGRAPH 
@Representation geometrically @Representation geometrically 
correct not correct 
@Elements appear @Objects appear displaced du 
displaced in its real geometric distortions. 


position and in different 
shapes, due to the generalization 
process. 
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Basic principles of Photogrammetry 





Photogrammetry Is the science and technology of obtainin 
spatial measurements and other geometrically reliable der 
products from photographs. 


Photogrammetric analysis procedures can range from: | 


Obtaining approximate distances, areas, and elevations using 
hardcopy photographic products with unsophisticated equipment 


Geometric concepts to generating precise digital elevation 
Models (DEMs), Orthophotos,and thematic GIS data 
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The terms digital and softcopy photogrammetry are inter- 
changeable to refer to any photogrammetric operation 
involving the use of digital raster photographic image de 
rather than hardcopy images. 


Digital photogrammetry is changing rapidly and forms the 
basis for most current photogrammetric operations. 


However, the same basic geometry principles apply to 
traditional hardcopy (analog) and softcopy (digital ) 
procedures. 
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Mapping from aerial photographs can take on numerous 
and can employ either hardcopy or softcopy approaches 


Traditionally, topographic maps have been produced fr 
hardcopy stereo-pairs in a stereo-plotter device. x 


A stereo-plotter is designed to transfer map information 
without distortions, from stereo photographs. 


A similar device can be used to transfer image information, 
with distortions removed, in the form of an Orthophoto. 
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Orthophotos combine the geometric utility of a map with 
extra “real-world image” information provided by a photc 


The process of creating an Orthophoto depends on the 
existence of a reliable DEM for the area being mapped. 


The DEM is usually prepared photogrammetrically as well 


A digital photogrammetric workstation generally provide the 
Integrated functionality for such tasks as generating: 


DEMs, digital Orthophotos, perspective views, and 
“fly-throughs” simulations, as well as the extraction of 


spatially referenced GIS data in two or three dimensions Сү 
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Flight strip 1 
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Photographic coverage along a flight strip 






Flight line 


Conditions during exposures 
Endlap 


Resulting photography Фү) 
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Nadir line 
(ground trace of aircraft) 


Z 







Flight paths (Photo run) 





Flight line 3 


@ Exposure station 
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Geometric elements of an aerial photo 
қ 







Focal length 


Focal length 
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Photography 








central proiection 


















































Central perspective 
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Orthogonal projection Central Perspective projection 


Geometry of Map and Photo 


e Varied scale 






e Relief displac 





Map "МГ = Result in: 
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Different size, shape апа 
location of static objects 
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Closer to the camera = larger scale 
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S = scale 

f = focal length (15.323 cm) 

Н = flying height (6200 mtr.) | 
h = local terrain height 





Scale at sea level (0 mtr.): 
1:40.462 


Scale at 50 mtr. Terrain elevation: 
1:40.136 


Scale at top volcano (590 mtr.) 


1:36.612 









Rel lef displacement Occurs for terrain points 


Whose elevation is above 
or below the reference 
Elevation (at O). 


Can be used for height 
Calculation (h): 





d = 2.01 mm. 
H (Flying Height) = 1220 mtr. 
r = 56.43 mm. 


h = 43.45 mtr. 
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Change in positions of 
stationary objects caused by a 
change in viewing position 






x' Parallax of point A 






x’ = the x coordinate o і та ае а! 
on the right photo 
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Ра = x — x” 
aa 


Pa = 54.61 — (- 59.45) = 114.06 mm 
b 
Pb = 98.67 – (- 27.39) = 126.06 тт @ 
" вте 


ыг 2 
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Xand Y are ground coordinates of a point with respect to an arbitre 


x and y 
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Parallax equations 





coordinate system whose origin 16 vertically below the left 
exposure station and with positive X in the direction of fli 


Is the parallax of the point in question 
are the photocoordinates of point а on the left-hand photo 


The major assumptions made in the derivation of these 
equations are that the photos are truly vertical and that they 
are taken from the same flying height. 
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Aerial Photo Concept 









Digital Orthophotos are generated from the same type of 
Aerial photo as conventional hardcopy Orthophotograp 


The difference lies in the scanning of the airphoto, converting 
the photo to a digital image product that will be manipulated 
and processed with a computer. 
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Aerial Photo Concepts 









The relationship between photo scale, scanning resolutiot 
and final scale must be considered. 


Final resolution of the Orthophoto product is based on t 
application that the Orthophotos are being used for, and also 
the limitations of disk space that may be encountered during ` 
the project. 


It is not always beneficial to scan an airphoto at the highest 
number of dots per inch (DPI), if the application does not 


warrant such high resolution. 
Cont. 2-2» 





E. 


Koert Sijmons 





Aerial Photo Concepts 









A simple equation can be used to calculate the scanning 
resolution necessary based on the original scale, final 
output pixel size and the size of the hardcopy photo. 
The equation is: where: 
Г = scanning resolution (ОРІ) ` 
d = Foot print size (cm) 


W = photo size (cm) 


o 
II 





* 2,54 cm/inch 
W хр 


р = output pixel size (cm) 
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Aerial Photo Concepts 









Example: 
A photo 15 9 inches (22.86 cm) across, and covers a gro 


distance of 8 Km. The final resolution required is 3 met 
the scanning resolution in dots per inch (DPI) would be 


Ге = e x 2.54 cm/inch = 296 DPI 
22.86 cm 300 cm 


б) 
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Aerial Photo Concepts 









The scanning resolution can also be determinated from 

the photo scale, without having calculate the ground dist 
photo scale is more commonly quoted in the aerial surv 
report. 








From the previous mentioned equation: г = = 
ж А 
we derive: р 
г = а, 2.54 _ с х 2:94 
W p 


where S = photo scale © 
Cont. > (f) 
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Aerial Photo Concepts 





For example, a typical aerial survey might consist of phot 
at 1:4,800 scale. The desired output resolution for the 
orthophotos 15 approx. 30 cm. For 22.86 cm airphoto, 
a reasonable scanning resolution would be: 


2.54 2.54 
S x —— = 4800 * 
р 





- 406 ОРІ 


o 
II 
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Aerial Photo Concepts 









The St. Eustasius demonstration dataset was flown at an 
average photoscale of 1:40,500 


The photos are 22.86 cm x 22.86 cm. 


We want a ground resolution of 3m., so we must calculate the 
scanning resolution. 


г sx 254 = 40.500 ж 2-94 _ 342.9 DPI 
ын 300 


р 
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Photogrammetric Triangulation 





What is it? 





- Increasing the density of whatever ground control you 
called “Control Point Extension” 


What does it do? 


- Computes coordinate values for any point measured on two 
or more images (tie points) 


- Computes positions and orientation for each camera station 
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Photogrammetric Triangulation 





Computes position of 
Z Each camera station 


- X,Y and Z (where 
flying height) 







(kappa) K 


- Omega (@) 
- Phi (р) 
- Kappa (к) 


(omega) 00 
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Aerial photographs 


к, ф, ® Deformations 











Photogrammetric Triangulation 
@ How do you do it? 


Image measurements 





Interior Orientation 





Exterior Orientation 


| Ground Control Points (GCP) © 
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Interior Orientation 


e Objective: Interior Orientation models the 
geometry Inside the camera 


- Lens focal length 
- Origin of co-ordinate system (principal point) 
- Radial lens distortion 

e Coordinate systems 


- Establish the relationship between positions in the image 
(pixel) and the corresponding position in the camera (mm.) 
The coordinates of the fuducial points in the camera are 

known. 
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Aerial photographs en stereo 
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Interior Orientation: Image used S 
during demonstration 


RR Image details: 

я 

” 

б 7 7 Average photo scale; 
E LU e в 1:40,500 

Scanning resolution: 
300 DPI 


Ground resolution per pixel: 


(2.54 / 300)*405 = 
3.43 m. 


(9) 


Interior Orientation 






e Film: coordinate position are measured і 
microns (Image coordinate system) 


е Digital image: coordinates positions are 
measured in pixels (Pixel coordinate system) 


e Using fiducial points a linear relationship can 
be established between film and image 
coordinate postions 


© 





Х | Principal point ° 





1: 106.004 -106.008 
2: -105.999 -105.998 
3: -106.004 106.005 
4: 106.002 106.002 
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m Koert Sijmons ITE 





© 


d 


a 
Image coordinates 


n 
(in the camera in millimeters) 


Relation between 
Pixel coordinates 
(Line,Column) 


(x,y) 


Column 
X 
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Image coordinate system (film) 
Pixel coordinate system 
Col pixel 
0.0 Ay Col, pixel 


ТА кош 
|||: ال‎ LA 
LT Ni |||) 
C ГЛ ttt Х 
Lin pixel 3112-13 [|] | 
A "АТТ ТКА 1252 
Lin pixe TIMERE 





AS NIAT AL 
БЕТ ИЕ ү 
INN LI. 

_|\ A 

ААА 
А | | Ler 
ttt Ne NP S ttt 








ine 





| Koert Sijmons | 5 


Interior Orientation 





- Camera calibration information 
- Obtained from “camera calibration certificate” 


- Calibration elements: 





- Focal Length 
- Fiducial coordinates 
- Principal point location 


- Radial lens distortion 
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Exterior Orientation 









e Objective: Establishing a relationship between the digital image 
(pixel) co-ordinate system and the real world (latitude and longitu 
co-ordinate system 


e Ground Control Points 
Visually identifiable 
Preferably on multiple images 
Larger image blocks need less control per image 
Need to be well distributed in X,Y and Z 
Ground control types: 
- Full (X,Y,Z) 
- Horizontal (X, Y) 


- Vertical (Z) @ 
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colinearity condition 





O (U, V. Wo) 
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Projection centre 
Point on the ground 
Image of A on the 

photograph 


о РО 








from similar triangles: 








_ VAT Vo War Wo _, 
U,-U, у-у, W.-W ` 


Or. 








angles к, о, о) 





М 







What do these letters mean? 
(И-М) +65 - (У-У) +56, 
ТОО -(V—V_)+r., (МУ - W.) 


—c E (U —U,) & - (У — Vo) + Tos 
F31 (U —U,) + Faa (V — V.) Е 













Position of the corresponding terrain point: U, V, W 
Known after interior orientation: Xpp, Урр, С 
From Exterior orientation: U,, V, , W,, 


Гу: Vyas Газ» Ёол: Poos F23, F31, Ї 32» Гзз (Computed from of « , Фф, о) 

For each point in the terrain its position in the image 

can be computed from these two equations. (Different 

for the left and the right image.) 7 
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Resampling one pixel 
Center of the orthophoto- 


ТТТ I el in the original image 
⁄ ч ёс 







В „ваге! Ба oii 
ШИШЕ: OL tne value of this pixe 
зә bus mod | 
_ ак etween these 4, 
mi pixelcenters 
Eede 
Gs... 


OT © 
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Shoreline from topographical map Aerial photo 
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Available: 
2 digital stereo Aerial Photos at scale 1:40,000 
of the Island of Sint Eustasius (Caribbean Sea) 
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M EPIO same 
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wm ERDAS 











aging Made Sim 
119 3 oD 92% T 
м > 


шыл + 
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Software: ERDAS IMAGINE 8.6 






ERDAS IMAGINE 8.5 
Session Man Tools Utities Нер 


лу шен 
| ts | viewer Import. DataPrep 
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i. OrthoBASE Startup 








м y 
= г « 
ЯВ e 
1 " 
D. 


ог роц may resume Working on a previously 
Ë ! 


: 5 иа. 2 
„AOrthoBASE“ Ü | created one. 


B SES _ С | Welcome to OrthoBASE. From this dialog 
| 2 MAGI r М | you may begin а new OrthoBÂSE project, 


What Would you like ta da? 


Q reale a new OrthoBASE project 


С Open an existing OrthoBASE project 
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Create New Block File 





С 


reate New Block File 4 x 
File | 






| el ed 





Help 


Recent... | 
Goto … | 


Working Directory 





Filename: | Sint eustasius.blk 5 


Files of type: Block File (".БІК) т | 
126 Files, 0 Subdirectories, 2 Matches, 240320k Bytes Free ЕУ 















Туре: Block File пате 
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Setup of Geometric Model 


Ш Model Setup 


NE ere: 
gia Lames 

Video Camera (дес апу! 

Моғ-Метс Camera 


Frame Camera 


T Koert Sijmons ите 


select Projection 


K Block Property Setup ES 


Set Flelesence System 


Sphercid 
Zone Number 
Datum: 
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Select Projection 





Standart | Custom | 


Categories UTM Clarke 1855 МАО 27 North 2: | 


Projection] ПТМ Zone 9 (Range 132М/ - 126w) n 
UTM Zone 10 (Range 126W - 120w] 
UTM Zone 11 [Range 120W - 114) 
UTM Zone 12 (Range 114w - 108w) 
UTM Zone 13 (Range 108W - 102w] 
UTM Zone 14 (Range 102М/ - 96w] 





id. Projection Chooser KE 


xi 





UTM Zone 15 (Range 36 - 90w) Cancel | 
UTM Zone 16 [Range SOW - 84МЙ 


Help 


UTM Zone 17 [Range 84W - 78w] 
UTM Zone 18 [Range 78w - 72] 
UTM Zone 13 (Range 72w - BEW 
‘UTM Zone 20 [Range bbw - БОМ 
UTM Zone 21 (Range БОМ - 54] 
UTM Zone 22 (Range 54 - 48МЙ 
UTM Zone 23 [Range 48W - 427) 
UTM Zone 24 [Range 42% - 36W) 
UTM Zone 25 [Range 35% - ЗО] 
UTM Zone 25 [Range 30W - 24w/] 
UTM Zone 27 (Range 24W - 18w) hd 














UTM Zone 20 (Range 66W-60W) 
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Select Spheroid Name 
iz Projection chooser х 


Standard Custom | 

Spheroid Name: | Clarke 1866 М 
Datum Name: | NAD2? zi 
UTM Zone (а) y 
NORTH ar SOUTH: [North x] 










Projection Type : 
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Ks Block Property Setup 


Set Flelesence System 
| Proyecbon: Unknown/Catlenan 
Spheroid 
| Zone Number 
Оаїшту 
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Set Horizontal/Vertical Units in: 


Meters 








(sock Property setur x 
Reference Units: 

Horizontal Units: [Meters У 

Vertical Units:  [Metes | 

О ШШ > 
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Set Fly Height in meters 


Ма, Block Property Setup 
Set Frame-Specific Information: 


Rotation System: Ur nega, Phi, Kappa 


Photo Direction: [Z-axis for normal images "| 


Іт Define Averse Fly Hent meters! 


Import Exterior Orientation Parameters | 
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Loading images 


File Edit Process Help 


| Row SK mae 1D | Description | >| 














ШІ OrthoBASE Pro (sint_eustasias.blk) 1 


Image Name | Active! Pur. | Int, | Est. Ortho) Online 


Load left and right images 
From your working directory 







ا×ادا۔ 





WA 4 
E ` E ы. 


66 | 


Loading Left and Right image 








ШІ OrthoBASE Pro (зіпі еизіазіаз. БІК) = 


File. Edit Process Help 
oh Ө ® А 2 8 


Image |D | Description | > Image Name 











d:/het mooie eiland st eustasius/left img 
d:/het mooie eiland st eustasius/right img 
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Active Ри. Int, | Ext. | DTM) Ortho SOR 


š "Е-Е. ПН ТЕТЕ ТЕТЕ ЕИ Е Ш Т Т — 
ك‎ 2 ГГ х | ШЕ ШЕН | ооо 


— 













Set up for Interior Orientation 


ks. OrthoBASE Pro (tutor eust.blk) 
Fle edt Process Help 























` Update Pyramid Layer Status iE. 
` Delete Selected Image(s) 


Point Measurement... 










Block Properties... 
Auto, Tie Point Generation Properties... 
| Triangulation Properties.., 

DTM Extraction Properties... 


- Koert Sijmons 


"  lmageName —  |jActive| Pur. | № | Ext | DTM Ortho! Online 


| dihet mooie eiland st eustatius/left i img Хх mu eS | ==] ad | бага 
d:/het mooie eiland st eustatius/right.ima | X | ий! | шин Ша 











Set Focal Length 


iT x 
General | Fiducials | Radial Lens Distortion | 
Camera Name: [Default Wid 000000 
Description: [Default wild Camera 7 
Focal Length (rmm) 1532300 = 
Principal Point хо [rm]: [no А 
Principal Point yo [mm]: [nomo | - 












Save | 


Load 






Cancel | 
Help | 
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Camera Information 





General Fiducials | Radial Lens Distortion | 


- 


Number of Fiducials: 4 - 










Film % [mm] Еіт fmm) Mf 


_Row | 


E 
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Interior orientation for left image 


| Ма. Frame Editor (left.img) ES Ja ioj х | 


Sensor} Interior Orientation] Exterior Information | 


Image File Name: left.irng « i { 
Attach | View Image | Previous 
Next | 


Cancel | 
Sensor Name: | Default Wild т | Edit... New... | 
| Неїр | 


Indicating: left.img 








Block Model Type: Frame Camera 
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ne рон Jumps automatically to next fiducial point 


Load left image 


M4. Fr. me Editor (left.img) 






Зегійог Interior Orientation | Exterior Inf mation | 












Unsolved 






Fiducial Orientation: 





EE —— К=з 


Viewer Fiducial Locato 
ç hec o [5 = onu eo v9 К 
Ж ОЇ al 2 Applo EZ - Solve | 


_Paint# || > | Color Image X Image Y — | Film 25 | Film ү ‚_Residual | Residual 


DEN | | eoa 106.008) 0 0000 
2| и Ді 105.998) 0 бош 
зш | | — р [ 10504 | 106005| 0000] оо 
Ец | 10002 809040 106002) 0000] 0000 










Previous 





Next | 
Cancel | 
Help | 























Interior orientation measurement. 72 
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M4. Frame Editor (left.img) 








т и 


Sensor Interior Orientation | Exterior Information | 








iducial Orientation: Viewer Р.а а! Locator: 


х 
4-5! 

Y 
_ 1тадех |  lmageY Film `Y Residual х _ Residual Me Y 
Si 2753.202 ———— 
2| ШЕ А | A | 15 1 0000! 000 


— ац | L из ОО шш 
 — 


111 Coordinades 15. Fiducial point point 























- 


Сапсе! | 
Help | 
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J Frame Editor (left.img) 





Measure 2nd fiducial point, as 
done for point 1 





senor (оглас 








Fiducial Orientation: Viewer Fiducial Locator: о | 50 m — — 100 


| Unsolved 
Y Їх | = (2 Г 52-0 — — 100 
Y х || м O| al [2] сабя 

q С} _] | i IN [s] Apply | R eset | 5 olve | 
Het | > | Color | Image X | Image Y | Film > 1 Film Y , Residual X | Residual Y 
| [NNNM 2522 354 5504 106.008] 500 0000 


2| | оз | 10588) пш 0000 
— 3| HEN. т нм нә о 000 





1 































































108.41, -2859,33 





















ЩІ Frame Editor (left.img) 


ї т 











Measure Зга fiducial ро 
done for point 1 and 2 





Sensor Interior Orientation | Exterior Information | 






Fiducial Orientation: Viewer Fiducial Locator: | 50 m — = А Unsolved 
A EES зїй 
Ф | 29 44 zd Previous 


18 Г. "T Е. i IN S| x Apply Ж ‘Reset | Solve ГІ 


a e il 
Point # |>| Color | ImageX |  lmageY | Рх |  Fimy | | Residual | Residual 88 ~. 

ij Ши 2753.202 2655.394 105.004 106.008 0.000 0.000 Cancel | 
— —2| mnm 253.225 2655.575 105.993 105.998 0.000 0.000 Help | 


— 3pgmm ц 108.004 106.005 
-  4| | | 15027  106002| |) QOD0| 0.000 
E 











































272.00, -185.00 





л Art ans A A ` 
KA a Ye y а hed Ilana Tala le! 
Ї 1012: Ito ЦІ НОП 


76 | | ше 
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Ш Frame Editor (left.img) 





ad 
«г Е B 


5 done for point 1 2 ЕЕ З 


Measure 4th fiducial point, as 


- 
:- 


„> 
< м cm "+, D 


`. 


Sensor Interior Orientation | Exterior Information | 


Fiducial Orientation: Viewer Fiducial Locator: 





Paint # 


mm: (| 2753.202 2655.394 106.004 -106.008 0.000 0.000 









Unsolved 








> | Color Image X Image Y Residual x | Residual Y 





Fimx | Film Y 





мин. | 253.225 2655.575 -105.999 -105.995 0.000 0.000 
444 304 -106.004 005 000 000 






















Previous | 
Nest | 
Cancel | 
Help | 
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| lA Frame Editor (left.img) 








Sensor Interior Orientation |E erior Information | 













Viewer Fiducial Locator: 


Fiducial Orientation: 







18: | 50 НИЙ -4 сс 100 
PL. Y Ф г 20 — — 100 
лм | № Apply | Reset | 


Point # || > | Color | ImSae X Image Y Films 1  FimY | ResidualX | ResidualY 


e) 2153. 2р 2655. ан 106. 2 ы МБ) 095| 0450 
| = MEE — 2655575| 105393] 10598] — 0385) 0450 
3 | 








Їх 























Next | 
Help | 















[ ] 262 a 166, x: 105. 2 106.005 5|  0%5 0450 
Ш | ] 2766.316 168.441 106.002 106.002} | | -0855| 0.450 













2763.00, -2780.00 77 


B 
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Ш Frame Editor (left.img) 


5 
























ET aL MK 
Make adjustments for the fidu 
1 order to get less tha xel RM 





cial points in 
SE 















P ын 5 ск - 
- ме 1 » 
' ” ся > 4 e Е 
` А P sd + pm | 2 B7 " t >- c 
“ань - <> ы ats * 
г ` : ж oF a " + 
A Фа га P- a 2 су л 4, = 
Р ч B - + — м гэ 4 = " 7 ж ` 


Sensor Interior Orientation | Exterior Information | 






Fiducial Orientation: Viewer Fiducial Locator: 
а еъ 


Point # || > | Color Image Х Image Y — | Film | Film Y Residual | Residual Y 


— | WB 2753326] лы: 106.004] —  -106008| 09) 050 
2| NEN в || 2654992) 105.999) 459) 505) 530 
3| NEN ез ым 106004) 106.005] 09) 0.300 
4| 2765238) — — 168.161] 106.002) 1502 0500) 2930 























10.69, -1066,43 72 
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"7 OrthoBASE Pro (test.blk) | й і 
File Edit Í Process Help 


Frame Editor. 














Яо lmaqeName Active! Ри. | Int. | Ext. | DTM) Ortho, Online la 


d:/het mooie eiland st eustatius/left.ima IEN m o0 ни р 
d:/het mooie eiland st eustatius/right.img х Шш == [== EN [= 






$ Update Pyramid Бас Status 
| Delete Selected Image(s) 


Point Measurement... 


Block Properties... 
Auto, Tie Point Generation Properties... 
| Triangulation Properties... 

DTM Extraction Properties... 
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mmm dé, Frame Editor (right.img) 


Sensor f Interior Orientation 8 Exterior Information | 


Image File Name: 
Attach | View Image | 


Black Madel Type: Frame Camera 


Indicating: right.img 


Sensor Name: Default Wild 





Koert Sijmons 








82 






Interior Orientation for right image 


Ша, Frame Editor (right.img) 








“Sensor Interior Orientation | Exterior Information | 


Fiducial Orientation: Viewer Fiducial Locator. 










ResidualX | Residual Y 






» | Color 
ЛЕ! 





__ | ши ле ош 0000 
| | 1 106.993] ә о бош 
[15 106005) — 000 000 
[1502 106.002) 000| пош 













Koert Sijmons тс 


83 





M4. Frame Editor (right.img) E [o | x| 





Measure the 4 fiducial points for the 
Right image, starting with point 1,as 
done for the Left image 








Sensor Interior Orientation | Exterior Information | 


Fiducial Orientation: Viewer Fiducial Locator: Tx | 50. x [ao = — о — = 100 


Keam em 100 
a ele 2-1 = | 


Point # || > | Color |  \maaeX | |  lmageY | Рх || FimY | ResidualX — NN Residual Y |7” 


— Р | 2743.625 2654.875 106. = 
Lo 1 [105333 105 = 











Cancel | 
Help | 














72 
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Md. Frame Editor (right.img) 


> | The measurement for the 4 fudical points 
аге completed with less then 1 pixel RMSE 


Sensor Interior Orientation | Exterior Information | 



















Re Гео 0 — j 10 RMSE 0.7 pinets 
Ф ЕЛЕ — — 1008 or 50.11microns 
Apply | Reset | Solve | 


> | Color Image X Image Y - Film Ж. = Film Y Residual! | Residual Y 


| лыл | 2655375) ом ле ои сым 

| 242875) | 2664625) Ле 105.998] бз) 0104 
(Әб 243875) — 174125) шым со ои сым 
DIENEN 2747125) 143% (502 106.002) 240 0.104 


Fiducial Orientation: Viewer Fiducial Locator: 


ши 
















Paint 8 


E 





Cancel | 
Help | | 
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Set Ground Control 
Points (GCPs) 


М OrthoBASE Pro (tutor eust.blk) 
File Edit Ри уе Help 


[B фаз ® 







Rowtt | ImagelD | Description | 5 | 





d:/het mooie eiland st eustatius/left.img 
d:/het mooie eiland st eustatius/riaht.img 


w 


Both images have their interior 
orientation (green) 
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ST. EUSTATIUS 


э o 
Loi di 


e Control Points | 
, 





i i 


WILTON o 






a | йл 
ху Ч | 
|| GARDEN  // | 
mn 32” — ЦО 4 Ë; 
Е. | A: LHEADS | >” | 
vo — Pa | 


Р d 





| | 

| 

| 
| 


| |» | 3 Км, | 
| | | " Ж | 523 Ë 2 7 Ра 
¿Z LOWER RLACE 


NEN |, 
ФА m, ND Q | 
/ ж” " 
E Бол AS Dur 
2 


Coordinates: 


X = 502865 
Y = 1932070 
2 - 107 m. 


87 


Control Point in map with corresponding point in left image 


Ч ү, 
\ GARDE А 
Var." LHEADS | 


р 
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Pri nr Х Coordinates [У Coordinates | Z Val 
711 505 | 195070 | 10j 
Оз | (бою | 193250 | 2 
а | sonas | 1932000 | № — 
Оз | әле | 1939750 | (55 _ 
(6 | әпше | 1935180 | № _ 





oer 







, Pnt Nr | Xcoord. | Y coord. | Zvalue | 


в 508260 | 193060 | 4 | 
ә | 505250 | 1933420 62 | 
Балин: на. | то] | 
Ооп sos | 1930000 | 35 
“12-00 S080: | 1931880 | 20 — 
лз | SONIS | 1934460 | 
u ss зөвөө | 0 | 










, Pnt №. | Xcoord. | Y coord. | Zvalue | 


7215 | S0M8 — 1936995 [0 | 
ле {sooo | 1937315 | о | 
БЕЛЕСІ | зано | | 
LTE 
TE 


© 
B Koert Sijmons тс 





Measuring Ground Control Points 


J 
(GCP's) 
Set Ground Control 
Points (GCPs) 


Ма. OrthoBASE эго (tutor_eust.bik} - lol x} 
File Edit Profiess Help | 


e plojas 2 a 














= = ID | Description | > | | = Ри. | Int. E E Ortho) Online 


| 1 | [>] d#hetmooieelandsteustatius/etting | x [О ОО о 
— Eet moe edard st TE img E | е = 
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lJ Point Measurement (Left view: left.img Right view: right.img) | 





-. 


Point # || PointiD > Description Туре | Usage Active) XReference | 




















Image Name 


„Jol x} 
Add | 
tb = A үт ре Delete | 
Созе | 
ыг еа a Save | 


8 еї m Help | 


ГО Use Viewer As Reference 


Left View: | left v | 


[ Apply Image Shift 
220 Il 100 
50 5 = 
IU ci 100 
[ 50 5 FJ 
Apply | Reset | 
Right View. fright | 
[ Apply Image Shift 
ad шаах 100 
[50 23 po 
wd II 100 
[50 5 хо 
Apply | Reset | 


| Horizontal: none | 
Warheal rana 


Active Ж File | Y File ^ 

















Ш? Point Measurement (Left view: left.img Right view:rightimg) 0 


~ ж .. = 
















Add 1%. Ground 
Control Point (GCP) 


әрріу image от 
cy. [50 =o — 100 
240 L— 100 

P Го = | 
Apply | Безе! | 

Right Views: | right » j 

[- Apply Image Shift 

rj м 
[50 40 —ah 100 

















Horizontal: none | 


Vartie al rana 


Image Name | | Active! x File | Y File РЧ 
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id. Point Measurement (Left view: left.img Right view: right. кар. і 






t š ә ы e т 
n j- . e иги 
| e в “Ж 
7 
ат А. y —— = 
к=} { 
i LN «І 


24” 


қ 











қ " 
ты... اق‎ NI 
= ” 


А 
ч 
1 


Register Ground 
Control Point 











Z| Set register п oak’ to тту іп ther right 
“= Image, according to the position of the 
51 Ground Control Point in the тар 











d [55 240 —— 
Apply | Reset | 
Right View: | пабі ” | 


Г Apply Image Shift 


S Жиз 








Horizontal: none 


ж. ” 


Paint # | > — | - тос Active) Ж Reference = Y Reference = Z Reference 


Si me P EE 502865.000| 1932070.000) 107.000 — 1| left |х). 171200/ 1466000 
Holl Noe | Те j| x | А ү А | А. 






Алал sl mene 




















Type in: X-coordinates: 502865.000 
Y-coordinates: 1932070.000 
Z-value: 107.000 

for Point 1 Click: Enter 





1050.00 








-1578.00 














Ма, Point Measurement (Left view: left.img Right view: right.img) 


Mh п Û 


4 A hm ГЭ 


















S 
' | Set register mark to point 2 in the left image, 
Г | according to the position of the Control point 
ғ іп the map 
1 Register Ground 


1 Control Point 
[set idem mark to point 2 in the r riaht 


3 image, according to the position of the 
J control point in the map 












Right Viewr | right - | 


Г Apply Image Shift 


w, 


f e Pi $ | | Ж 26 : s ў “ж, К 5 
78 ast X. 25 P = К % й ІК `Y SEE e 2% Sats 2% 
Sue Ы Wage eh ab 5 75, 258) M 


X Reference Z Reference 


_ Point Й ний Description Type —— Linc | Active Y Reference 
| 18: [ % | 502865.000| — 1932070000] | 107000 
2 ڪڪ‎ 


Tie HE. 501610.000 | 1932850.000 —— 


Type in: X-coordinates: 501610.000 
Y-coordinates: 1932850.000 
Z-value: 23.000 


$< 
» си for Point 2 Click: Enter 









Horizontal: none | 


Vertical nance 


qe # Image Мате | Active’ x File | Y File Fš 



























Register Ground 
Control Point 


set register mark to point 3 in the r right я 
^2 image, according to the position of the №, ® [= = —}— 
= control point in the map “зай” App | _ Ree | 


| ^ Жж ара? 2 + af M Right View: fright У 
Type ir in: X- coordinates: 502775. 000 an 
Y-coordinates: 1933430.000 EET IS —J— 

Z-value: 52.000 VAL | 
for Point 3 


` Point # xfi Description | | Тире Usage (Active) XRef Tl 


ire Oe у ош pa | 
E2775 000 1933430. 000. 
ка жвн нын 

















1409.00, -1350.00 A 
96 2 Koert 5 ijmo те 











Ма, Point Measurement (Left view: left.img Right view: right.img) 





Help | 







Register Ground 


Set register mark to point 4 in the left imaüe. Control Point 


according to the po| Set register mark to point 4 in the riqht 


jatic 
in the map image, according to the position of the |Розтчюто Әт Corto 


оп the overlap areas 
= аде$. This capability 
| А; Is enabled when 3 or more 


in: "X-coordinates: 502135. E queror naye geen‏ س 
Y-coordinates: 1932060.000‏ 
Z-value: 45.000‏ 













ae | control | point in the map 


б 


asured 









for Point 4 Click: Enter Horizontal: none | 
& s... Warheal nana 
EE Active Refkrence rence | YRefe Y Refelence ince | ZReí 2 Вефепсе 1-1 | пасе # | \маде Name | Active хе | Y File ES 































| Те | X | 502965. 000 1934070.000 107.000 
| Те | X | sf 610.000 1934850.000 23.000 


БІГ 75.000 133%130.000 52 000 
| Te | х | 502135.000 | 1932060.000 45.000 








2 
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A Point Measurement (Left view: left.img Right view: right.img) | 55 iol x| 
— tune A 

| < | Delete | 

MAA б ЕВ 

Сесе | 

ЕС 2 Zo 9 ІТ 


[ Use Viewer Аз Reference 


Left View: | left - | 


mage Shift 




















Continue the same 

Procedure for the Remaining Ground 
"| Control Points according to map and 
Coordinate list 






Е 
r ü - ° 
2 E 
h B у 
- з > - 
л eo жағ” 
<. ~*~, : 
- a 
. 2 Ё 
^ > 
" - M .. 
ЗІ bo 
- жи * a Е 
Ф 4 - E . + ~~ 
4 - 
- Е 
Е a 
агь. ч - £ 









є | Horizontal: none 
ален sk nana 


wá Name Active х File Y File 


| BE ë | X | 2280.875 шэн 
1507.625 1481.625 













Point || > | Description | Type Usage (Active) х Reference Е Y Reference | Z Reference | «| | Image Й 
Ці | =| None | Те | X | 502865. 000 1932070.000 107.000 
21 | | None | Te | X | 501610.000 1932850.000 23.000 
3| | | None | Te | X | §02775.000 1933430.000 52.000 


4|5| | None | Те | X | 502135.000 1932060.000 45.000 

































99 





„lol x! 
`x + u а © pe 
tb = А үт fus Delete 

T И T L ы а = 
Change type “none” into “Full Stee nel 

d n d ——— s в не Viewer z Reference 
Change “Usage” into “Control 5252220: 


re 55 Du 49 —— J— 1% 

J (4 TQ 24 
For all ОСР 5 я O FF j— w 
За 4 Apply | Reset | 
Right View: [et | 


Г Apply Image Shift 


По [50 +40 100 
































€ ^ У 
m 97, 
12 3, эгч 
- "о МИ 



































m a qe É 577, С | Horizontal: right.img | 
ы, Ж 2 B ЭЭ» 2222-27-21 Же “Z ч. м - wasa Varel none 
Point # || > | Description Usage (Active) Reference | “Y Reference | Active % File Y File B 







, BE (ж. 1508.551 1275.107 
837.625 1285.375 









502265. 000 
502400. 00 1331430. 000 32.00 
505250. 000 1933420. 000 





















W Point Measurement (Left view: right.img Right view: left.ima} 



























| i 











Usage Active ж Heterence 








Image H 
1 


2 





і = Ён ты à 1 . 
+ Ww, Й Horizontal right. img | 
ғы T arhi al^ ia 












lol x] 
Mu] El |а 


t5 À үт lus Delete | 
Close | 











" ш 
Save | 
& Л! E : Help | 


: Viewer ûs Reference 





Click: the automatic Tie 
Point Collection Properties 





Right view: | left - | 


Г Apply Image Shift 





~ | 


em * шщ -.-- 


тою 








Image Mame Active 2% File Y File |a. 


е |x) 1711.375 1464.375 























































2| 2 | | | Fu | Cono | | 501610000] 1932850000 
3 3 || | Ful | Сото! | x | 502775000| 1933430000 
4| 4 | | | Fu | Сото! | x | 502135.000] 15932050000 
| 5 || | Fd | Cono | х | 503780.000) — 1933750000 
5) в || | Fu j| Сото! | | 502265000| 1935180000 
пр 7 || | Fu | Сото! | x | 502400000] 1931430000 
8 g Ful Control | х 505250. 000 1933420.000 Е 
4 EI 
1632.00, -1459.00 E 
AA start | па 5 [m] (3) | К inbox - Mi... | Î] Curso Car... | (31 Recycle Bin | [FS] Microsoft … | FFF ERDAS IM... | |7) OrthoBas... 117 Point Me... [ Ем 4:54 PM 
























Ma. Automatic Tie Point Generation Р” 










Check to confirm that the 
Image Used radio button is 
set to All available 


Images Used: 


Initial Type: се 


Image Layer Used for Computatio 


omputation is set to 1 





Strategy Parameters: Reset Strategy Parameters... 


Search Size: 21 Feature Pt Dense: 110 
Correlation Size: 7 Coefficient Limit: 0.90 









Least Square Size: 21 lnitial Accuracy: 1 


Click in the Intended Number 


of Points Per Image field and 
type: 50, then press Enter 







и З 
ер 


Cancel | 


Intended Number of Points Per Image 








Click the Run button 
ш © 


- Koert Sijmons | ите 


Ма, Point Measurement (Left view: right.img Right view: left.img) 


bee dd 

















ГО Use Viewer As Reference 


Left View: | right | | 


Г Apply Image Shift 
x 0 کے‎ | UN 
230 ILL] ко 
О Г5 = Ёс 
Apply | Reset 


Right View: Пен | | 


[ Apply Image Shift 
ХЕ [ 50 1549 ل‎ — 
гоо 
ОЮ Г bs 
Apply | Reset 


Click in the > column of 
Point Ids to see where tie points 
were placed. Tie points outside 
the land area have to be deleted. 
If the tie points needs to be 
Adjusted, click the Select Point 
icon and adjusted it in the 
Detail View 





















“ыж” 
- Ee xL X 


Point | Point ID ЇГ. PointID [> [Description] Type | Usage [Active] Reference | Y Reference | ZR] Description | Туре | Usage | Active) x Reference | Y Reference | 2В'«| | Image Й Image Мате | | Active’ A File | 



















Horizontal: right ima 













__ Үе l 













АО 2 J| T Noe | Те [x] T | м || | х | 239392 2240 4 
Еі 43 |j | мое | те |х) | 2241.58 
іи || None | Te |х) | 
210 | 45 || | Noe | Te |х | , 

p| |j | Noe Г 
I 4 || [kee Те |х) д) 

d | 8 || | Noe | Te [x | J — — i] 

4l || | | | | || m 


ж 





2297.00, -2357.00 
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Щі OrthoBASE Pro (tutor eust.blk) 





File ПЕЧЕЙ Process Help. 


% m 


Row H 


= 





Add Frame.. 

Frame Editor... 

Compute Pyramid Layers... 
Update Pyramid Layer Status 


Delete Selected Image(s) 


Point Measurement... 


Block Properties... 


Auto, Tie Point Generation Properties... 


Triangulation Properties 


DTM Extraction Properties... 














А Active! 


з eiland st eustatius/left.img dL L | шин — == 


„eiland st eustatius/right.img x m ЕС ШЕ шин 





"7 Aerial Triangulation x| | 


General Point | Interior | Exterior | Advanced Options | 
Image Point Standard Deviations (pixels): 
х: [ЕЕ = 


vos ж 





GCP Type and Standard Deviations (КЛ: meters, Z: meters]; 


Type: [Same weighted values g 
хо|1000000 = 2 [1.00000 A 
ж | 1.000000 H 





et standard deviations {pixels} for image cooordinates 


Koert Sijmons 








ds. Triangulation Summary х! 


Triangulation Iteration Convergence: 
Total Image Unit-Weight RMSE: 








Control Point RMSE: 





Ground: 25191 (8) 
GroundY: |25075(8) 
GroundZ: 0.6360 (8) 
Image ><: 0.5937 (16) 
Image: | 0.615211 5] 


Ground: 0.0000 [0] 
Ground Y: 0.0000 (0) 
GroundZ: 0.0000 (0) 
Image х; 0.0000 (0) 
0.0000 (0) 








Image Y: 








m Koert Sijmons т 


M4. Editor: tri result 001260, Dir: c://winnt/temp/ y 2 [nj x} 


File [Edit View Find Help 


New 
Open... — СЕЧІ 4 
Save Ctl+5 


Save as... 


Reset 










STING BUNDLE BLOCK ADJUSTMENT 





Nviations of the 
ithin the tolerance 
pixel. 








Print... СН+Р 


ese сно nned with а Ground 


Resolution of 3 meter 


PHI KAPPA 
0.0988 62.6976 
0.2546 62.5505 


The height value accuracy is 
Within 0.64 meter 


LO — < (лым CO 





The coordinates of object points 


| 2 


m Koert Sijmons 








Save As: 


File | 


Look in: ЇЕ het maaie eiland st eustatius "| | гийн: 











File name: | St Eustasius 


Files of type: [ASCII Text File (* txt] 2 





200 Files, 0 Subdirectories, 0 Matches, 651636k Bytes Free 





in Koert Sijmons | ите 






















ЦІЇ OrthoBASE Pro (st. eust.blk) | = | 


24 WAZ 


Вон й || ImagelD | Description | > 


2 ‚жж м d:/het mooie eiland st eustatius/right.img гу | = 








Exterior orientation 
has been completed 





ч. y j 
E ` E E 


























М4 Point Measurement (Left view: right.img Right view: left.imag) 





ЫН c мы 






си | 





1 29 Ч, 


After Triangulation all 
Tie Points have 
X, Y, Z References 


Ic 

| "d! 
4. - 
44: 


Delete Tie Points with 
negative height values 


Ж 
dA 








EREN 





е 





Ф ге 40 س‎ Jo 












ГО Use Viewer As Reference 
i 222 r=: f X 5 Left View: [right "| 
Ма sigs | ГО Apply Image Shift 
: y ” м”, ЖТ), 
, ? » ИД 4 * ^ 3 2 - 
г. 432 ^ OE гуй T | 50 p | 00 






84 = 
+ 
л... 
# er, 


Right View: [ен 4 


[ Apply Image Shift 

Е d کے‎ 00 
[B Po а ر‎ 

510 LL 00 

Ф [ 50 = г- в 

Apply | Reset | 






Activate Point < Ea 
45, 46, 47 : 


г’ 



































ОРФф:8 || Description | Type | Usage (Active) Reference Y Reference Z Refereng ' ШЕ. 
Aij | Nee | Те | X | 503360.385|  — 1931881.600 м. 1466.828 
4l | Nee | Те | X | 503523.363|___ 1932193525 703.466 
43) || Nore | Te | > | 504543510| 1932805.220 
4| || Noe | Те | x | 503625805| — 1930712753 
45 ТЕЕП ЕЕС 
46 _— Р | | 1 
47 | | j| Е 
48 None Tie х 
1556.00, -2074.00 22 
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Й OrthoBASE Pro (st_eust.blk) = і -|nix 
File Edit Process Help 


eDe®Alzis 





Image Name | Active Int. | Ext. | DTM) Ortho! Online Е 
d:/het mooie eiland st eustatius/left.img х | їнэ. | = 
d:/het mooie eiland st eustatius/right.img х | | ) = = 


DTM Extraction 





” Koert Sijmons 






Select: 
Single DTM Mosaic 


"7 DTM Extraction | File Chooser 


Output DTM Type: ШЕМ - 
Output Farm: (e ingle DTM Mosaic (^ Individual DTM File]. 


‘Output DTM Prefix | 
DTM Cell Size Х [37.000000 H Y: | 37.000000 = [Meters "| 


Г Make Pixels Square 


DEM Background Value; [Default "| 


Trim the DTM Border by 0% - 



















Run 





Advanced Properties... | 








” Koert Sijmons 








File Chooser 


|. ЁО E het mooie eiland st eustatius "| нек ен 


e left.img 
№ right.img 








” Koert Sijmons mean 





| File name: DTM_ St.Eustasius 
| Files of type: [IMAGINE image (img) = 
06 Files, 0 Subdirectories, 16 Matches, B50936k Bytes Free 














Ш. DTM Extraction xj 


Output DTM Туре: DEM - 
Пшр For: (ê Single DTM Mosaic (^ Individual DTM Files 


Make Pixels square | 
Ч шої. Eustasius la 
DTM Cell Siz Ж; [30.000000 d Y: [30.000000 = [Meters "| 





Batch | 
Сапсе! | 


Help 





Trim the DTM Border by 0% - Advanced Properties... | 


” Koert Sijmons те 





” OrthoBASE Pro (st. eust.blk) 
File Edi Process Help 


отота 265 














Row й | ImagelD | Description | > | image Name [Active] Ри. | Int. | Ext | DTM] Ortho) Online 


J || d: #het mooie eiland st eustatius/left.img x | шаг ЛШИН го 
ші 2 f Б d:/het mooie eiland st eustatius/right.img x ма | ] 








ы 

- 

1 
Jk 





DTM processing 


ЁК Cancel | 7 
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| UZ OrthoBASE Pro (st_eust.blk} | - 


[Fs] Edt Process Help 
Save... || р A X 5 


р Save Ав... 











| Description | >, Image Name | Active) Pur. | Int. | Ext. DTM! Ortho) Online 
йо | hel тоос бн si stale ing Em | | | | [| а 
21 2 | Б d:/het mooie eiland st eustatius/right.img x nnn 


سس إل ار ال اال 








DEM is calculated 





ч. y j 
E ` E E 



















Session Man Tools 140165 








be 
[ 
4 
! 


File Utility View AOI Help 





c» BS NASA 9 


>d 
A 


«б то KL маа MHF 














Virtual GIS 











Л zeden ا‎ 
2 
i. 
PE) 
Er an 
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щі OrthoBASE Pro (oefening.blk) 
“Не Edt Process Help 


+h ӨЗА 2 
Row # || Image ID | Description | > . -— int [Ext DTM] Ortho Onine} 


»| | deustasius/leftimg | винесла img 
d:/eustasius/right. img 
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Orthophoto Resampling 





віх 
General | Advanced | 


Input File Name: | leftimg Active Area: [100.0% E 







Output File Name ki ortholeft.imq = | 
al Units: [Meters “| Сапсе! 
Properties... | Help | 
| і | 
Ша. resample left.img to ortholeft.img | x| | 


их | 485758 00000000 = Lax. |509238.00000000 š Job State: | Done 
Шү | 1837754 00000000 = LRY: [1324534.00000000 - Percent Done: 


Output rows: 3306 columns: 3371 Recalculate... 


Add... | Add Multiple... | Delete | Г Show Path 


Row # Input Image Name > Active Output Image Name Active Area Resample Мес 4 
leftimg => | х Jorthoeftimg — [| 100 — —— bilinear 








ET = ED 
| 
” Koert Sijmons те 


Orthophoto generated 





Ws OrthoBASE Pro (oefening.blk) 
File Edit Process Help 


Oh еф A 2 8 


Image ID | Description | > Image Name Active! Ру. | Int. | Ext. | DTM) О о Online 


а еме у т Эр, 
Ег NEM МАХ т ESI | | БЕН БЕН ШЕН 
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